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Analysis of Risk Factors for Postoperative Morbidity in 
Perforated Peptic Ulcer
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Purpose: Emergency operations for perforated peptic ulcer are associated with a high incidence of postoperative complications. While 
several studies have investigated the impact of perioperative risk factors and underlying diseases on the postoperative morbidity after ab-
dominal surgery, only a few have analyzed their role in perforated peptic ulcer disease. The purpose of this study was to determine any 
possible associations between postoperative morbidity and comorbid disease or perioperative risk factors in perforated peptic ulcer.
Materials and Methods: In total, 142 consecutive patients, who underwent surgery for perforated peptic ulcer, at a single institution, 
between January 2005 and October 2010 were included in this study. The clinical data concerning the patient characteristics, operative 
methods, and complications were collected retrospectively.
Results: The postoperative morbidity rate associated with perforated peptic ulcer operations was 36.6% (52/142). Univariate analysis 
revealed that a long operating time, the open surgical method, age (≥60), sex (female), high American Society of Anesthesiologists (ASA) 
score and presence of preoperative shock were significant perioperative risk factors for postoperative morbidity. Significant comorbid risk 
factors included hypertension, diabetes mellitus and pulmonary disease. Multivariate analysis revealed a long operating time, the open 
surgical method, high ASA score and the presence of preoperative shock were all independent risk factors for the postoperative morbidity 
in perforated peptic ulcer. 
Conclusions: A high ASA score, preoperative shock, open surgery and long operating time of more than 150 minutes are high risk fac-
tors for morbidity. However, there is no association between postoperative morbidity and comorbid disease in patients with a perforated 
peptic ulcer.

Key Words: Peptic ulcer; Peptic ulcer perforation; Septic shock; Health status index

J Gastric Cancer 2012;12(1):26-35  http://dx.doi.org/10.5230/jgc.2012.12.1.26

Correspondence to: Young-Joon Lee

Department of Surgery, Gyeongsang National University Hospital, 90, 
Chilam-dong, Jinju 660-702, Korea
Tel: +82-55-750-8446, Fax: +82-55-757-5442
E-mail: yjleegnu@gmail.com
Received December 16, 2011
Revised March 6, 2012
Accepted March 8, 2012

Copyrights © 2012 by The Korean Gastric Cancer Association www.jgc-online.org

 This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/3.0) which permits unrestricted noncommercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Introduction

The development of anti-secretory medications, including H2-

blockers and proton pump inhibitors, together with the realization 

that peptic ulceration is an infectious disease whose causative agent, 

Helicobacter pylori, can be eliminated by anti-bacterial regimens, 

means that there is now a high probability of curing peptic ulcer 

disease and preventing its recurrence. As a result, there has been 

a marked decrease in the number of patients with uncomplicated 

peptic ulcers who have undergone elective surgery, and globally, 

the incidence of peptic ulcer disease has fallen in recent years.(1) 

However, the number of patients admitted for emergency surgery 

after peptic ulcer perforation has not undergone a similar decline, 

and peptic ulcer perforation remain a substantial healthcare prob-

lem.(1-4) 

Emergency surgery for perforated peptic ulcer is associated 

with a high rate of postoperative complications (between 21% and 

43%).(5,6) Several studies have investigated perioperative risk fac-
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tors for postoperative morbidity in abdominal surgery. Bittner et 

al.(7) reported that underlying diseases are a major risk factors for 

postoperative morbidity, while Habu and Endo(8) revealed that a 

prolonged operating time and excessive blood loss were signifi-

cantly associated with morbidity after surgery for gastric cancer in 

elderly patients. At present, little is known about the relationship 

between perioperative risk factors and postoperative morbidity for 

perforated peptic ulcer. The aim of this study was to investigate the 

contribution of perioperative risk factors and comorbid diseases to 

morbidity following peptic ulcer perforation surgery.

Materials and Methods

A retrospective study was performed with 143 patients with 

perforated peptic ulcer who underwent surgery at a single center 

between January, 2005 and October, 2010. Data concerning the sex, 

age, and the underlying diseases of the patients together with the 

location of the lesion(s), The American Society of Anesthesiologists 

(ASA) score, preoperative shock status at admission, interval be-

tween ulcer perforation and operation, operative method, operating 

time, and postoperative complications were collected. 

One patient was excluded because the final pathological report 

revealed that he had gastric cancer.

Preoperative shock status was defined as persistent hypotension 

(systolic blood pressure ＜90 mmHg, mean arterial pressure ＜60 

mmHg, or a reduction in systolic blood pressure ＞40 mmHg from 

baseline).

The following definitions were used to assess the complica-

tions:(9) 

(1) leakage, defined as a dehiscence confirmed by contrast ra-

diography; (2) fluid collection, defined as the presence of septic 

fluid in the abdominal cavity that resulted in a pyrexia of 38oC 

and was confirmed by ultrasonography or computed tomography 

(CT); (3) intestinal obstruction, defined as a mechanical obstruc-

tion with an air-fluid level and the obstruction site being apparent 

during CT; (4) paralytic ileus, defined as the postoperative absence 

of bowel motility, as demonstrated by gaseous distension without 

an air-fluid level on a plain radiograph; (5) postoperative bleed-

ing, defined as a condition requiring transfusion and confirmed by 

gastrofiberoscopy or intervention procedures; (6) wound problem, 

defined as the presence of serous fluid or pus at the incision site 

that led to delayed suture removal or wound resuturing; (7) pul-

monary complication, defined as the presence of atelectasis, pleural 

effusion, empyema, pneumonia, or pneumothorax on plain chest 

radiograph or CT scan; (8) cardiac complication, defined as the 

postoperative presence of a symptom, a laboratory test result, and 

an electrocardiogram that are indicative of myocardial infarction, 

angina, or arrhythmia; (9) renal complication, defined as the pres-

ence of symptoms or laboratory blood test results that are indica-

tive of acute renal failure; (10) hepatic complication, defined as the 

presence of symptoms or abnormal laboratory blood test results 

that require medication; (11) urological complication, defined as the 

presence of postoperative infection of the urinary tract, or absence 

of self voiding.

The underlying diseases of the patients were defined as fol-

lows:(9)

(1) Hypertension: patients diagnosed with hypertension by 

physicians were classified into two groups; those with controlled 

hypertension and those with uncontrolled hypertension.

(2) Heart disease: patients diagnosed with heart disease by a 

cardiologist were classified into two groups; those with severe heart 

disease (such as coronary vessel disease, congestive heart failure) 

and those with mild heart disease (such as atrial fibrillation with a 

normal ventricular rate).

(3) Chronic liver disease: patients diagnosed with liver cirrhosis 

by physicians with or without radiological confirmation, and pa-

tients diagnosed with chronic viral hepatitis on the basis of labora-

tory tests for the hepatitis A, B, and C viruses were classified into 

two groups; those with severe liver disease (such as liver cirrhosis 

with Child-Pugh class B, C) and those with mild liver disease (such 

as chronic viral hepatitis carrier, liver cirrhosis with Child-Pugh 

class A).

(4) Pulmonary disease: patients requiring perioperative manage-

ment on the basis of previous abnormal pulmonary function tests, 

and patients with abnormal plain chest radiographs or CT scans.

(5) Tuberculosis: patients currently being prescribed antituber-

culosis medication or patients with a history of antituberculosis 

medication were classified into two groups; those with a presence 

of activity of tuberculosis and those with a complete recovery.

(6) Diabetes mellitus: patients diagnosed with diabetes mellitus 

and managed with oral hypoglycemic agents or insulin were classi-

fied into two groups; those with controlled diabetes and those with 

uncontrolled diabetes.

(7) Endocrine disease: patients with an established diagnosis of 

thyroid or adrenal disease.

(8) Neurological disease: patients diagnosed with neurological 

disease and receiving medication from our center or another clinic 

were classified into two groups; those with severe neurologic dis-



Kim JM, et al.

28

ease (such as stroke) and those with mild neurologic disease (such 

as spinal fracture without cord injury). 

The operative procedures were done as follows:

(1) Primary repair with an omental patch: a simple suture was 

performed at the site of perforation, a strand of well-vascularized 

omentum was placed directly onto the perforation, and the sutures 

were knotted above the omentum.

(2) Truncal vagotomy with pyloroplasty: truncal vagotomy was 

performed by dividing the left and right vagus nerves above the 

hepatic and celiac branches and just above the gastroesophageal 

junction, by using ultrasonic shear or electrocauterization. Pyloro-

plasty was performed by open gastroduodenal junction, transverse-

ly, then close the opening site perpendicularly.

(3) Antrectomy and gastrojejunostomy: antrectomy was per-

formed by ligating of the vessel that provides the gastric antrum 

(right gastic, right gastroepiploic), and dividing the duodenum just 

distal to the pylorus. The duodenum was closed by using a stapler, 

after which gastrojejunostomy was done by manually or by using a 

stapler.  

(4) Primary repair with highly selective vagotomy: a simple su-

ture was done at the site of perforation, and divided only the vagus 

nerves supplying the acid-producing portion of the stomach within 

corpus and fundus by using ultrasonic shear or electrocauterization. 

The vagal innervations of the gastric antrum were preserved.  

The relationships between several factors and postoperative 

complications were analyzed using the chi-square test. A P-value

＜0.05 was considered to be statistically significant. A binary and 

multinomial logistic regression model was used for the univariate 

and multivariate analyses. SPSS version 12.0 (SPSS Inc., Chicago, 

IL, USA) was used for statistical analyses.

Results 

1. Clinical characteristics of the patients

A total of 142 patients presented with perforated peptic ulcers. 

Of these, 108 were males (76.1%) and 34 were females (23.9%). 

Their mean age was 56.5 (15~88) years. Of the 142 patients, 3 (2.1%) 

had an ASA score of 1, 112 (78.9%) an ASA score of 2, 25 (17.6) 

an ASA score of 3, and 2 (1.4%) an ASA score of 4. There were 20 

cases with preoperative shock status (14.1%). 68 patients (47.9%) 

underwent an operation within 24 hours of ulcer perforation, and 

74 patients (52.1%) underwent an operation 24 hours after ulcer 

Table 1. Patient’s clinical features 

Number of patients (%)

Age (yr±SD) 56.5±19.5

Sex

  Male 108 (76.1)

  Female 34 (23.9)

Underlying disease

  Yes 73 (51.4)

  No 69 (48.6)

ASA score

  1 3 (2.1)

  2 112 (78.9)

  3 25 (17.6)

  4 2 (1.4)

Preoperative shock

  Yes 20 (14.1)

  No 122 (85.9)

Interval between ulcer perforation and operation

  ≥24 hours 74 (52.1)

  <24 hours 68 (47.9)

SD = standard deviation; ASA = American Society of Anesthesiologists. 

Table 2. Perforation sites and operative information 

Number of patients (%)

Site of perforation

  Stomach

    Upper 3 (2.1)

    Mid 7 (4.9)

    Lower 87 (61.3)

  Duodenum

    First portion 44 (31.0)

    Second portion 1 (0.7)

Approach method

  Open 102 (71.8)

  Laparoscopy 40 (28.2)

Type of operation

  Primary repair with omental patch 88 (62.0)

  Truncal vagotomy with pyloroplasty 26 (18.3)

  Antrectomy and gastrojejunostomy 26 (18.3)

  Primary repair with highly selective vagotomy 2 (1.4)

Operating time (min±SD) 149.6±63.1

Combined organ resection  

  Yes 7 (4.9)

  No 135 (95.1)

SD = standard deviation.
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perforation (Table 1). Of the 142 patients, 97 (68.3%) and 45 (31.7%) 

had perforated gastric and duodenal ulcers, respectively. Open 

surgical approach was performed in 102 cases (71.8%) and laparo-

scopic approach was performed in 40 cases (28.2%). Primary re-

pair, the most common method, was performed in 88 cases (62.0%). 

The other operations were truncal vagotomy and pyloroplasty (26 

cases, 18.3%), antrectomy and gastrojejunostomy (26 cases, 18.3%), 

and primary repair with highly selective vagotomy (two cases, 1.4%). 

Combined organ resection was performed in 7 cases (4.9%). Five 

cases were subjected to cholecystectomy because gall bladder stone 

was present, 1 case was subjected to appendectomy because acute 

appendicitis was detected, and 1 case was subhected to hernia sac 

resection because right inguinal hernia was present. The mean op-

erating time was 149.6 minutes (Table 2).

2. Postoperative morbidity and mortality characteristics

The overall postoperative morbidity rate was 36.6%. The most 

frequent postoperative complications were: wound problem (24 

cases, 17.0%), pulmonary complication (24 cases, 17.0%), cardiac 

problem (6 cases, 4.2%), urological complication (6 cases, 4.2%), 

and fluid collection (6 cases, 4.2%) (Table 3). The overall mortality 

rate was 6.3%. All of the latter patients expired due to multi-organ 

failure following sepsis caused by postoperative pneumonia.

3. Univariate analysis of operative risk factors

Univariate analysis was performed to identify operative risk fac-

tors of postoperative complications. An age above 60 years (P＜0.01), 

sex (female, P=0.01), a high ASA score (P＜0.01), the presence 

of preoperative shock (P=0.01), a surgical approach method (open 

method, P=0.01), and an operating time over 150 minutes (P= 0.04) 

were associated significantly with postoperative morbidity (P＜0.05) 

(Table 4). However, the type of operation, the use of combined or-

gan resection, the site of perforation and the interval between ulcer 

perforation and operation were not significantly associated with 

postoperative morbidity.

4. Characteristics and univariate analysis of comorbidities

The overall comorbidity rate was 51.4% (73 patients). The most 

frequent underlying diseases were hypertension (27.4%), diabetes 

mellitus (9.8%), and tuberculosis (7.0%) (Table 5). Univariate analy-

sis was performed to determine which comorbidities were associ-

ated with postoperative morbidity. Hypertension (P=0.01), diabetes 

mellitus (P=0.04) and pulmonary disease (P=0.04) were associ-

ated significantly with overall postoperative morbidity. However, 

heart disease (P=0.75), chronic liver disease (P=0.69), tuberculosis 

(P=0.45), endocrine disease (P=0.36), and neurological disease 

(P=0.81) were not associated significantly with postoperative mor-

bidity. In addition, the severity of the respective disease did not af-

fect significantly to postoperative morbidity (Table 5). 

5. Multivariate analysis of comorbidities and operative 

risk factors

Multivariate analysis was performed with the factors that were 

found to be statistically significant in the univariate analyses (Table 

6). A high ASA score, the presence of preoperative shock, an open 

surgery, and a long operation time were statistically significant in 

the multivariate analysis (P＜0.05). However hypertension, diabetes 

mellitus, pulmonary disease, age and sex were not significant fac-

tors (P＞0.05). The risk of postoperative morbidity was increased 

by a high ASA score (odds ratio [OR]=6.1, 95% confidence interval 

[CI]=1.76~21.17), the presence of preoperative shock (OR=5.0, 95% 

CI=1.44~17.43), an open surgery (OR=2.8, 95% CI=1.01~7.99), 

and the operating time exceeding 150 minutes (OR=3.2, 95% 

CI=1.28~7.97).

Discussion

Emergency operations for perforated peptic ulcer are associ-

Table 3. Characteristics of postoperative morbidity

Complication Number of patients (%)
(total number=142)

Leakage 4 (2.8)

Fluid collection 6 (4.2)

Pancreatic leakage 1 (0.7)

Intestinal obstruction 3 (2.1)

Paralytic ileus 1 (0.7)

Postoperative bleeding 1 (0.7)

Wound complication 24 (17.0)

Pulmonary complication 24 (17.0)

Cardiac complication 6 (4.2)

Acute renal failure 5 (3.5)

Urologic complication 6 (4.2)

Hepatic complication 2 (1.4)

Gastric outlet obstruction 3 (2.1)

Multi-organ failure 10 (7.0)

Others (CVA) 1 (0.7)

Total 97 (68.3)

CVA = cerebral vascular attack.
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ated with high morbidity and mortality rates. Studies that identify 

independent prognostic risk factors for postoperative morbidity in 

perforated peptic ulcer are warranted. The aim of this study was to 

investigate possible associations between postoperative morbidity 

and underlying disease or perioperative risk factors in perforated 

peptic ulcer. We found that a high ASA score, the presence of pre-

operative shock, an open surgery and a long operating time more 

than 150 minutes were risk factors for morbidity from a perforated 

peptic ulcer, but there was no association between postoperative 

morbidity from a perforated peptic ulcer and comorbid diseases.

The ASA classification is an assessment of the patient’s preop-

erative physical status.(10) Lohsiriwat et al.(11) reported that the 

ASA classification could be used to predict poor surgical outcomes. 

In the present study, 3 (2.1%) patients had an ASA score of 1, 112 

(78.9%) patients an ASA score of 2, 25 (17.6%) patients an ASA 

score of 3, and 2 (1.4%) patients an ASA score of 4. In univariate 

Table 4. Univariate analysis of correlation between postoperative complication and clinical or perioperative characteristics

Factor Number of 
patients

Number of
Cx

Rate of
Cx (%) P-value OR 95% CI

Age (yr)
  <60 77 18 23.4

<0.01 3.3 1.03~1.08

  ≥60 65 34 52.3

Sex 0.01 3.1 1.40~6.88

  Male 108 33 30.5

  Female 34 19 55.9

ASA score <0.01 9.1 2.81~29.82

  1 3 0 0.0

  2 112 31 27.6

  3 25 19 76.0

  4 2 2 100.0

Preoperative shock 0.01 3.8 1.15~12.75

  No 122 39 31.7

  Yes 20 13 65.0

Interval between ulcer perforation and operation (hr) 0.17 1.3 0.43~5.53

  <24 68 21 30.8

  ≥24 74 31 41.9

Surgical approach method 0.01 4.1 1.37~12.57

  Laparoscopy 40 8 20.0

  Open 102 44 43.1

Site of perforation 0.71 0.8 0.73~2.71

  Stomach 97 38 39.1

  Duodenum 45 14 31.1

Type of operation 0.47 0.9 0.18~1.40

  Primary repair with omental patch 88 30 34.1

  Others 54 22 40.7

Combined organ resection 0.26 1.2 0.68~5.31

  No 135 48 35.5

  Yes 7 4 57.1

Operating time (min) 0.04 2.1 1.39~9.49

  <150 83 24 28.9

  ≥150 59 27 45.8

Cx = complication; OR = odds ratio; CI = confidence interval; ASA = American Society of Anesthesiologists.
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analysis, the ASA score was a significant risk factor for postop-

erative morbidity, and multivariate analysis revealed that the ASA 

score was an independent prognostic factor of morbidity from a 

perforated peptic ulcer. 

Boey et al.(12) reported that preoperative shock and a long-

standing perforation (≥24 hours) were important risk factors for 

postoperative morbidity and mortality following a perforated peptic 

ulcer. In the present study, 20 patients (14.1%) had a preoperative 

shock status and 74 patients (52.1%) had a long-standing perfo-

ration (≥24 hours). The patients with preoperative shock were 

associated with more postoperative morbidity than patients with 

a stable blood pressure (65.0% vs. 31.7%). Moreover, multivari-

ate analysis revealed that preoperative shock was an independent 

prognostic factor for postoperative morbidity. On the other hand, a 

long-standing perforation was not a significant prognostic factor in 

univariate and multivariate analysis (P＞0.05). 

Linder et al.(13) reported that degree of peritonitis affects mor-

bidity after an operation for intestinal perforation. However, in 

Table 5. Univariate analysis of correlation between complication and comorbidity

Comorbidity Number of patients Number of Cx Rate of Cx (%) P-value OR 95% CI

Hypertension 0.01 2.27 1.23~4.18

  No 103 29 27.9

  Controlled 13 8 61.5

  Uncontrolled 26 15 57.7

Heart disease 0.75 0.83 0.25~2.66

  No 135 49 36.0

  Mild 4 2 50.0

  Severe 3 1 33.3

Diabetes mellitus 0.04 2.94 1.05~8.19

  No 128 43 33.3

  Controlled 5 5 100.0

  Uncontrolled 9 4 44.4

Chronic liver disease 0.69 1.32 0.34~5.03

  No 138 51 36.7

  Mild 2 0 0

  Severe 2 1 50.0

Pulmonary disease 0.04 4.28 1.10~16.59

  No 135 47 34.6

  Mild 4 2 50.0

  Severe 3 3 100.0

Tuberculosis 0.45 1.59 0.47~5.33

  No 132 49 36.8

  No activity 9 2 22.2

  Active 1 1 100.0

Endocrine disease 0.36 1.21 0.39~5.74

  No 141 50 35.5

  Yes 1 1 100.0

Neurologic disease 0.81 0.88 0.31~2.52

  No 137 49 36.2

  Mild 1 1 100.0

  Severe 4 1 25.0

Cx = complication; OR = odds ratio; CI = confidence interval.
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the present study, there was no data available about the degree of 

peritonitis in most cases; therefore, it was not possible to analyze 

the relationship between the degree of peritonitis and postoperative 

morbidity.

Lau et al.(14) and Sanabria et al.(15) reported that laparoscopic 

repair of perforated peptic ulcer was feasible and that laparoscopic 

repair and open repair groups do not differ significantly in terms 

of postoperative morbidity. Moreover, Siu et al.(16) reported that, 

compared to open repair, laparoscopic repair was associated with a 

shorter operating time, earlier removal of the peritoneal drain, few-

er postoperative analgesics, a shorter hospital stay, an earlier return 

to a normal diet, and lower postoperative morbidity. In the present 

study, although the laparoscopic repair group had a longer aver-

age operating time than the open repair group, the difference was 

less than 10 minutes. Moreover, in univariate analysis, laparoscopic 

repair was associated with less postoperative morbidity than open 

Table 6. Multivariate analysis of correlation between postoperative complication and clinical or perioperative characteristics and comorbidity

Factor Number of patients Number of Cx Rate of Cx (%) P-value OR 95% CI

Hypertension 0.24 1.5 0.73~3.41

  No 103 29 27.9

  Controlled 13 8 61.5

  Uncontrolled 26 15 57.7

Diabetes mellitus 0.06 2.6 0.94~7.69

  No 128 43 33.3

  Controlled 5 5 100.0

  Uncontrolled 9 4 44.4

Pulmonary disease 0.36 2.4 0.37~15.33

  No 135 47 34.6

  Mild 4 2 50.0

  Severe 3 3 100.0

Age (yr) 0.65 1.2 0.47~3.29

  ≥60 65 34 52.3

  <60 77 18 23.4

Sex 0.29 1.8 0.60~5.36

  Male 108 33 30.5

  Female 34 19 55.9

ASA score <0.01 6.1 1.76~21.17

  1 3 0 0.0

  2 112 31 27.6

  3 25 19 76.0

  4 2 2 100.0

Preoperative shock 0.01 5.0 1.44~17.43

  No 122 39 31.7

  Yes 20 13 65.0

Surgical approach method 0.04 2.8 1.01~7.99

  Laparoscopy 40 8 20.0

  Open 102 44 43.1

Operating time (min) 0.01 3.2 1.28~7.97

  <150 83 24 28.9

  ≥150 59 27 45.8

Cx = complication; OR = odds ratio; CI = confidence interval; ASA = American Society of Anesthesiologists.
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repair (17.9% vs. 42.7%). Moreover, multivariate analysis revealed 

that the surgical approach was an independent prognostic factor for 

postoperative morbidity. However, the present study is a retrospec-

tive study and thus it remains possible that there was some selection 

bias that caused the patients who were in good general condition to 

belong to the laparoscopic surgery group. 

When we analyzed patients who were in a stable condition upon 

admission, we performed primary repair. There was a significant 

decrease in wound complications in the laparoscopic surgery group 

rather than the open surgery group.

It has been known as the operating time influences postopera-

tive morbidity. Hwang et al.(17) found that an operating time ex-

ceeding 3 hours was associated with a higher morbidity rate than 

shorter operating times. In our study, the median operating time 

was 149.6 minutes. When the patients were divided into two groups 

on the basis of this mean time, we found that the patients with 

an operating time that exceeded 150 minutes were significantly 

more likely to suffer postoperative morbidity than the patients 

with shorter operating times (45.8% vs. 28.9%). Both the univariate 

and multivariate analyses also revealed that a long operating time 

was an independent prognostic factor for postoperative morbidity. 

However, it should also be noted that long operations may reflect 

difficult cases that lead to difficult operations.

Male gender is significantly associated with perforated peptic 

ulcer, as males account for 71.4~94.5% of perforated peptic ulcer 

cases.(18-24) However, while Sonnenberg(25) also found this, they 

also observed that the proportion of female patients has increased 

in recent years. In the present study, the proportion of males to fe-

males was 3.1 to 1. The morbidity rate was significantly higher for 

female patients than male patients, and female gender was found to 

be a statistically significant risk factor for postoperative morbidity (P

＜0.05) in univariate analysis but not multivariate analysis. 

Age has been recognized as an important prognostic factor for 

perforated peptic ulcer. Testini et al.(26) revealed that patients over 

65 years have a significantly higher mortality rate after surgery 

for perforated peptic ulcer than younger patients because of the 

more frequent presence of comorbid diseases. In the present study, 

the mean age of the patients was 56.5 years. Univariate analysis 

revealed that the postoperative morbidity rate for patients over 60 

years of age (52.3%) was significantly higher than that for younger 

patients (23.4%). In particular, an age exceeding 60 years was sig-

nificantly associated with urological complications. This may relate 

to the fact that benign prostatic hyperplasia increases with aging. 

However, age was not an independent prognostic factor for post-

operative morbidity in multivariate analysis.

About 11.5~40.9% of patients with peptic ulcer disease have 

comorbid diseases. Park and Kang(20) and Ko et al.(27) reported 

that pulmonary disease was the most frequent comorbid disease, 

followed by hypertension and diabetes mellitus. Noguiera et al.(3) 

reported that hypertension was the most frequent comorbid dis-

ease, followed by pulmonary disease. In the present study, the most 

frequent comorbid diseases were hypertension (27%) and diabetes 

mellitus (9.7%). The patients with comorbid diseases had higher 

postoperative morbidities. In addition, univariate analysis found 

that hypertension, diabetes mellitus and pulmonary disease were 

significantly associated with a higher rate of postoperative mor-

bidity. In particular, compared to normotensive patients, patients 

with hypertension were significantly more likely to suffer wound 

problems, pulmonary complications, and urological complications (P

＜0.05). Notably, the mean age of patients with hypertension was 

71.2 years. In contrast, the mean age of normotensive patients was 

50.9 years (P=0.008). Additionally, compared to normotensive pa-

tients, patients with hypertension were significantly associated with 

diabetes mellitus (P=0.022) and heart disease (P=0.016). Jeong et 

al.(9) reported that patients with heart disease had high morbidity 

rates after radical surgery for gastric cancer. The result that patients 

with heart disease had high morbidity rates after radical surgery 

for gastric cancer as Jeong et al.(9) reported, could be one of the 

reasons why patients with hypertension have a higher postoperative 

morbidity rate than normotensive patients. However, multivariate 

analysis showed that hypertension was not an independent prog-

nostic factor of postoperative morbidity. 

Hirsch and McGill(28) and Stagnaro-Green(29) observed that 

patients with diabetes mellitus who undergo surgery have an in-

creased risk of postoperative morbidity. In addition, Schiff and 

Welsh(30) reported that patients with diabetes mellitus are at par-

ticularly high risk of infection, including wound, skin, and urinary 

tract infections and pneumonia, and that their mortality rate is 

about 20%. However, Jeong et al.(9) did not detect an increase in 

postoperative morbidity for patients with diabetes mellitus who had 

good perioperative glucose control. In the present study, univariate 

analysis revealed that diabetes mellitus was significantly associated 

with increased postoperative morbidity. However, diabetes mel-

litus differed from hypertension in that significant associations with 

specific complications were not observed. Moreover, multivariate 

analysis did not find that diabetes mellitus was an independent 

prognostic factor of postoperative morbidity. This may relate to the 

fact that the number of patients with diabetes mellitus was small. 
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To verify the relationship between diabetes mellitus and morbidity 

after surgery for perforated peptic ulcer, additional studies should 

be conducted with more patients with diabetes mellitus.

There were several limitations in our study. First, the number of 

patients who had respective underlying diseases were insufficient 

for determining the contribution of those diseases to postoperative 

morbidity. Moreover, the data about underlying disease were col-

lected retrospectively; thus, it was impossible to categorize exactly 

according to disease entity and severity. Second, there could have 

been some selection bias since the patients who were in poor con-

dition tended to be in the open surgery group. This could have af-

fected the results regarding the surgical approach. Third, the study 

was retrospective and possible confounding factors could not be 

controlled. 

The major strength of this study was that it examined the con-

tribution of various underlying diseases to morbidity following 

perforated peptic ulcer surgery, although no underlying disease was 

found to be significantly associated with postoperative morbidity in 

this study. While several studies have investigated the relationship 

between overall underlying diseases and postoperative morbidity, 

the relationship between respective underlying diseases and post-

operative morbidity for peptic ulcer perforation has not yet been 

studied. To verify the relationship between respective underlying 

disease and postoperative morbidity, a more prospective study with 

more patients with respective underlying diseases should be per-

formed.

In conclusion, a high ASA score, the presence of preoperative 

shock, an open surgery and a long operating time more than 150 

minutes are high risk factors for morbidity. In contrast, there is no 

association between postoperative morbidity and comorbid disease 

in patients with a perforated peptic ulcer. For patients with a high 

ASA score or preoperative shock, every effort should be made 

to shorten the operating time. Additionally, laparoscopic primary 

repair can be one of the strategies to decrease postoperative mor-

bidity for patients with a high ASA score, unless the vital signs of 

patient are unstable.
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